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1.() JN’I’I{OI)LIC’I’1  0N”

AVIKIS  is  a  NASA-sponsoIcd”  IiaI[}l-l(mking  in~agitlg spcc[l(mmkr  dcsigtd,  buil[  aII(l ()]>cIatc(l by lIIc.
JL,L l)]()]~~llsi(~tl  1,rrb(>raI(JIy.  SIIccIIal,  Ia(li(~nlcllic  ard gc(~l]]c(ric  ctla~ac[crislics  of [I]c.  da[a  acquilc.d  b y
AVIKIS  a~c gi~,c]i  in ‘1’ab]c  1. AVIRIS  lIas bcc.1)  ()})cr:i[i()niil  since 1989,  b(jw,cvcI  ir] each yctir sirm 1 9 8 9
II I:IjOI itl]l~l(~},c~t~lc[)ts have bwm COIII])l CICCI  i~l mos[  of tlIc sLIbsystcIIIs  of LIIC scl]sor.  As a COIISNIUCIICC of
LIICSC  cf(’mts,  IIIC.  capabililicx  of AVIRIS  [o rrcquirc a m ]  dclivc]  calib]atc(l  ima~il]g  spcchomc.kv  data  of
lli~h quali{y  have  impr(wccl  significan[]y  (jvcI Lbosc  i:} 1989.  lmprovcmcn{s  (O AVJRIS  p im [o 1992
I)avc  IWL.1]  dcsct  itd }wcvious]y  (I)ollm  cl [il., 1990,  Cbricll  c1 al., 1991, Cbricn  c1 al., 1992),  ]n lhc
Iollowillg  scc[io]ls  of this  pripm wc dcsoibc  rcccn[  and plaIIIId  imp]ovcll]c]lls  to AVIKIS  iu (1IC s e n s o r
I:!sh.

2 . 1  1992 Itngit)cering and Main tetlancd Cycle

A  ])laIIIIc(i  IcplrrccIIIcIIt of  [IIC 198S vir][agc l]igb dctlsi[y  MIX rccm(lcr  (111)’I’R) v,,as uldc]lakc]l  (Iuritlg Olis
[l):illl(cl~:lllcc  C’ ‘c’ C.j 1 I’oll(lwinp,  cnvilollnlcl~[al  lcslillp, a lIICIIII:II c(mtml  sysicm  w a s  illicgr:iicd  inlo  tllc
Iic.w I 11)’I’K  10 :illow  Olw]aliolls  at Il)c }iR-2 airc]  aft <)-bay l(~llllwlal(ltcs. l]LcoI1)oralio])  of this lccoI(lcI
ill(() [IIC A\/ IKIS  scIIs(~I ch]MIIdcd IIIC d:i I:i ca])arity  f][)m  6 [() 10 gigsiby[cs  or fron]  600” to 1 ()()() lineal
kilonlclcls ( I f  airlxlrlic  dalii zc(]uisili(n)  ]wr flig}l[, ‘1’l]is  IIcv.,  rccor(kt  also }Jrol,i(icd  at I oIdct  of  ]Ilagliiludc
lc,(t(lcli(ll~  ill (IIC }KI {I!]i{  C<JS(  of rccol(lil~g  I)wdia A s}>:i)c rccoldcr w a s  ac(]uilc.d to allow  tin)cly  Tcu)vcIy
Ul)()]]  1 II Y1’K  IlliilfLll)Cli(Ml,

‘1’() in~ptokrc IIIC sigr]til-lo-noise l)c~fo]nlancc  of AVIKIS,  cfl(~t 1s V,ICIC In:i(lc LO rc>ducc Lhc Tloisc
C(JII II ibullol]  Of tlIC }Mc-:im])])flc.l  Cilcuth  y ]]) cat]) Of Il]c AVIRIS  S] XTtI(Wll(WYS, ‘1’his  activity rcsullc(l  it]
a ]c(luclio]l  ill noise flonl  a]l}~loxin)a[cly 1 .8 10 1.1 digili?,c(] l)ujllbc  Is. Fix. cd pa[lcl  I) nrsisc U,as  rcduc  ccl  in
A\Jlk]S IIII(JLI~,}I  i]lclcasccl  s]]ic](lillg  o f  l]IC lilllil]g  a]l(] sig,llal C}]:{  ill C41~]Cs.

‘1’() l)l{)~,i(lc i!l])>]o~,cd  AVIRIS  IIIX)III(C I a(li[))))ctlic c}~lilu atiol) srvmal n~o(lificali(~]ls  V,JCIC IIIti(lc I() LIIC
oIIlx)aI(l  cti]ibfator  SUbSy SICIII, }jasc(l (JII failulcs ill 1 9 9 1 ,  LIIC AVIKIS  (mboaTd  calibl  ate] I)ulb w a s
IC~I)lacc(l  ill 1992 w,ilt] a l)uII) of long, cr life arid ill]]>loi,c(l s[rrbili[y,  An in~}~rovc(l CO1OI  bala]lci]lg  f i l ler
wa~ ad(]c(l L(I p]()~,idc a  II IOIL, ullifo]lil  sigr]a]  acl(jss  LIIC foul AVIRIS  s}~c.ctI(IIIIc[  cIs, ])at[i fr(]]]~  LIIC oIIboaId
calil>ial(~l aIc ICCOICIC(I  v., i(ll cac]] A\/l KIS fl ight  lillc aII(l  ]JI(~~,i(lc(l  w,iill all AVIKIS  (la~a (lisllibutc(]  10
illvcsligal(~rs,

l)tlrili~, (IIC 1992 lt~ai]]lcl]ancc cyc]c  a ]Iull]twr o f  t}Ic [Ia]lsljlissivc  clctlrcrl[s  irl tIIc AVIRIS  scr]s(~r V.JCIC
r~~()(lif’]c(l. S})ccll(~][lclcr  s]~hcrical r]]ilrors  WCIC  Icc(JaIc(l 10 Icpair  accurn~rla[d  cxlr]osioll  damag,c.  Arlli
]C’f](’(’(io!l  (X)a(illgs ~’CIC ad({(’(t  [() [tlr ba[C]I W,illd(J~,, (bc fo]L - ()])[i(’s V/iTldoW  SiIld llIC foIC Oll[ics
Icr ll]ill~ilio]l of llIc fitm] b:i II Icss, ‘1’lICSC coatir]gs  ])]ovi(lc(l illctcmcntal implovcmcr,  ts ill AVIKIS
(lIIOLIp,lI]~uI. A( (Ilis [in]c,  ~lrc fo]c  optics  u,illdow  was [iltcd  (o r~]il)ilni~c IIIC affcct~  o f  urlwat][c(l  inlcr]l[il
r~.llccli(ll]s.

I’ri[)l 1[> filler llar IIcss ins[all[ilion  irl 1992,  a  Pdilurc was  IIolc(l  ir, lIILS I,ri[rlfily fitwr c(,nllccli]lg  lt]c [ ’
s]x~c(](]lrlclcr  10 [t]c fore o])[ics. ‘1’bc  sp:irc illfrarcd  fit)cr previously illlcgratcd  into  [IIC fibm harness  Ufas
i[lslall<.cl. 1.1s(,  o f  Illc sl~arc fil]cr ilj(r(duccd all ir]lcgcr stlifl  o f  Itlrcc s]mlial  saIIIl)lcs i]] llIc C s[wclr(~lnclcr
diII; I, ‘1’llis sl]ift  w,ax cx)rr]}w]]sa(cd irl IIIC calit)r{itc(l AVIK]S  (lii~ti  ]Jrior IO (Iisl]ibutiorl  [o LIIC i]lt,cs[igalo!.
‘1’IIL,  slldlc  i]lflalccl  f i b e r  }lcI forlncd  ]Io]nilmlly  ltll(~up,lloul Illc sc~vcII nl(Jll[lI fliglll  scas(nl,

l(~llow’illg, Ilrcsc Illodificali(nts  10 llIc sc]lsor  a calitlr  aliori Cx])crimct][ w a s  lrcld 10 cllaraclcl  im a n d
i,alid:ll~. [IIC ])c]l_orr]l;irlcc of  AVIRIS,  “1’l]is il]flip,llt c:ilit~]a(i(]]l cx]jcrin]c]l[  ~vas  }Icld 011 [IIC 30[11  of M a y
199? aI Kogcrs  I)ry  I.;ikc,  (’alif(~rrli:i.  S~lIfacc al]d aIIIIIIS]IIICIC  rtlcasurcr]~ctl(s WCIC  ticquircd  a[ LIIC tinrc  of
[IIC AVIKIS  (>vclfii:,ll[.  ‘1’tlc  hfoIY1’KAN2  (flc]k CI a l . ,  1989) r:i(liativc  hal]sfcr  C(KIC v,,as cmrls(railic(l  tly
IIIc<l.  i]] si[u l~]ca$urcmctrts  to }~rc-dic(  IIIC rwlirirlcc  a]livirlg  ii[ lIIC AVIKIS  a]wrlurc.  Agrccll]crl(  bc[wccrl
tt]c AVI KIS-r]tcasmc(l  aIKi hfolY1’KAN2-})rc,(  lic[ccI  rti(lial]cc was bcl[cr tlrarl 7 ])crccll[.  “1’his  CIOSC agrccmmlt
dCIII(III<LIa  IL>S [I)a( AVIRIS  ]~cT foIIIIc(l  as cx]x.c[cd  I)ascd (III IIIC, SC IISOI in~})[ok,c[[lcr](s  ;icllievcd  ill (I]is
cl]~il[ccling  l~c]i(~d,



2 . 2  1993  lttiginee~ing  aIId Mait]tetlutlc(,  (.:ycle

ol)lical CICIIICII(S in tlIc AVIRIS SC.IIS(M WICIC n]odific(l  aTI(\ il))l)]ovc(l dL]ring (his IiI)IC l)cIiod,  A set of IICW
f’Il)cI  lI:IIIIcsscs V,ICIC I)IOCUICCI  and (JIIC.  of tlIcm irlst:illcd  in AVII{IS.  ‘t’lIc.  IICV.I  fiber mitcrial  was
lll:tll~lfilcl(lrc’(1  10 krvc improvc(l  sllc]lglh  dnd rcsislancc 10 IIunlidi[y  dcgl[i(l~li(m.  l)]ot>lcms w i t h  1X)111
l) It.;Ikagc ril)(l ]]ul[li(lily  danlagc.  ]Iavc.  bccll  c]Ic(Julllc]cd  will] tllc ])rcvious  1 9 8 6  villltigc  fiber  IIla(crial.
l[tl]~r(~~rc]]]~,ll[s  woc m[i(ic 1 0  llIc spcclIOIIIclcJ  film o})tic c(nlrlcclor  10 inl],rovc  rcpc~lribilily  ald
s(:il)ilily  (Jf s] IcclIal  aliglll]lc]l(,  “1’l)e.  t)i-co]]ic  sulfacc ill ltlc filler  o~ltic co]lllccl(~r  wits found  10 t>c cli[ical
I(> IIIC [tli~,]jl]]cr][  stabili~y  o f  IIIC S] XWLIOIIICICIS.  A  ~KKJIly ]l]acl)itlc(l COIIIICCIOI  was slI(~w II LO aCC(JLIIIt  f(>r
IIIC clltIIIgc  ill lhc  spc LITal cfilihralion  of  llIc 11 s} Icc[I(mlclcI  (Iu]itlg llIc 1 9 9 2  flighl  scitwll  all(l tlas since
IX’CI1 Ic])lacc [l.

‘I’(I fut Lllcl  i m p r o v e  cIIcIgy  (hroughpu[,  mw spccbal (,ldcr  t)l(,ckirlg  filtc]s  v,,crc i]ls[allcd  in ttlc. AV1  RIS
SI)L’CII(lIII(’(  [> IS. ‘1’lmsc f i l l e r s  Ilfovi(lc(l  both  I]igllcr llII(IuglI]Iu[  ill llIc bald pass  and im]~tovcd  bl(wkillg  ol
LIIIivtttI[(~(l  cllcrgy  ‘1’hc  ill~})rovcnlcll[  ill s})cclr(~nlc[c]  11 rmgcs  bclw,ccn 2 0  til]d 5 0  I)crcc]ll.  lrl Itlc (’
S]) L. CITO1ll CtCl d S 10 30 ])c Icc IIl it]crc.asc. ir] llITc)L]gl  I])Lll wtis actlicvc  (i. IIcllcr  long  w,avclmlgltl  Cllcrgy
Ill(wkillf,  was  [icl]icvcd  in spccl]omckr  1). R e d u c t i o n  iu lhis  lNick~Iound  cIIc Igy dcctcascd the rmisc  ill
llw 1) s}wclro]]lclm  by as much as 30 l)cIcc  II[,

I  )u[i]]g ctilib]ali(n]  aIId cllarac[crizali(~]]  of AVIKIS  ill 1993,  a lloll-lirlca~ity  in rcsp(msc  was discovc~cd
[()] c~lrcl]lcly  tvighl tmgcls.  I’hc  ])r(~blcnl  was  lracc(l  1 0  a sc[ of cltrn]]]il]g, di(dcs ir] ttlc })lc-dttl}llificrs
Illitl :Ilc IC(luilc.d 10 com])ctl$a[c  fo] ]l]ulti})lcxc] sv,,ilcllirl~ [rtirlsicn[<.  ‘f ’lIcsc  d i o d e s  lIal,c bccll  a(ljuslcd  to
cllccliif~~ly  cli!nina[{.  Illc rl(~nli]]c:ir  cffccls  f o r  lhc illl:i~illg  (If all ICllt,sll ial Slllf[tccs.

A T  I  [i(l(ii(io]]al  it[l})l(~vcl]~ct!l  1[~ lt]c (>IIlx~:iId  calit~lal(>] Wras i]j]l)lclllc]l(cd  ill Ll]is ]x.]i(d, ITI IIIC IXI<L,  tlIc
(JI]lxJtIId  ctilit)] alor siglldl  was rc.flcclcd  itll[) [Ilc o])lical  sys[cIII frotl] orIc ( I f  lv.o sidc~s o f  8 stlu[~cl, ‘1’hc
s i d e  of  LIIC sllut(ci  mcasu  IL.(1 V.,:IS  aI~ utll)]cdictal~lc  fll]]cliol] of tlIc flip,lll lillc ac(luisitioll  (in~illp,, A 30/,
(Iiflc]{vlcc i]] [IIC ]cflcc[mlcc  of the Iwo sides of [hc sllu[[cr NIa~  II ICHSUIC41 in 1992,  A ch:mgc  v.I:is
il]ll~lcn]cvllcd  ill 1993 I(J mc:lsu!c  boll I sides of Ihc sl]ullcr  al [lIc twgimlilt~,  ti]d  C]](I of each fli:h[ line.
‘1’llis clitllill:ilcs  211y  alllt~iguily  ir] Il)c lIIc!i$uIc(l  ol]tx)dr(l  calit~rtitol  sigllril,

l)tl]itl~, Lllis c]lgillccIing  cycle, a IIcw riu(om:tlcd  s})cclrdl  calihtali(m  ca]):ibilily  was implcmclllccl  f o r
AVII<IS,  ‘1’l,is allows  dircc[  I])casurcmcl,[  of  [tic s])cc[r:il  rcs]x)]lsc  func[io])  of  c~ch of IIIC 2’24 AVIKIS
cll:\l II Icls. l)uliltg  Incvious yc,;irs, ty])ically  10 cl Ial IIIcls of cacll  s]wclr(Il[lc(cr  u,crc  lIlari(lzilly  calit~ltilcd
all(l Illc )cnloi]]dcr  caliblrilcd  lt]l[)ugtl  illlc]]~(lla[ior], Willl  Illis rlcv., a~ltonlalc(] syslcIII,  a coln])lctc  scl  o f
sllcc(Inl  c:llit)l:ili(~ll (Ia[a i s  [ic(ll]ilc,d ill alxlu[ S IIouls.

‘1’IIc  CUIICII(  il]fli$:h~ (Ictc]millcd  pcrfol[n[incc  of  AVIKIS  is (Iisci]ssc(l in a c(~lnp[tlli(]l] lmpcr  (GIccII,  ct al.,
1993:1).

. .

2 . 3  l~ulure  ltngincctitl~ Hnd M;]inlcn:ince  I’INIIS

lII(II(ICI  t[)il]~])ro~,cr  ~’lial]ili[ya]lcl  il]]l)t()i,C  AVIRl  Sl~ctf()]  t]~:ill~c, iill(`~s ct(]ff()Call  ~l:i]]cs aICpl[IIIIICd
t)c i]l(c~,[;t[c(l into AVlt/l S l)]i(~l I() IIIC 1995 fli~,lll sciisoII. ‘1’IICSC fc~ctil  ])l:iIIcs w i l l  bc b:isc(l (JII CUIICIIt
(Iclcc[m  {III(I  nlulli])lcxo]  [cchnology.  IIn]N(Jvcd  rcliatlilily i s  cx])cc[c(i  m Nfc]l as a  si:,]lificrin[  dcclcasc
I(Jc:{I }IlaTIc ll(~isc  v.,i(t] ICSI)CCI  I(J ttlc C\ II ICII[ 1986 (ccl IIIology”  foc[+l  I)l:iIIcs. A s  ri c(~rlsc(lucllcc of [Ilc

to

i]]

(Icctc,  t+sc(l I!oisc a[ltici]):ited  i]] lIIC IICW foc:il }IlaIIcs, [IIC AVIRIS  cligili/,[i(ioIl will  Iw i])clca<cd  f]oll~ 1 0  IO
1 ?  t)ils [() fully  cl Ico(lc  (I]is il]lpr(~},c(l  ])]c~cisioll.

llIl])lovctIlc]Ils  arcplamwd  f o r  (tic o]lb(uird calib!a to] i]]clu(liljg  lhc itll](d(lc(i(~rl  of  mI irlflighl  S]lcc[lal
rcfcrcl]cc  (}Ia[ will bc used I() fully ]I]()]litor  [tic ir]fligl]l sl)cclral  calit)rfili(~]l of AVIRIS. I)ilcci viewing of
[IIC (lo~vllwcllillg  solm  i~la(liancc  by LIIC AVIKIS  s])cctromclcrs  is also  bcillg  corlsi(iclcd  a< mI a d d i t i o n a l
ill fli:,l]l calitl]ati(~rl  souIcc,  IIighc]  frc(lucncy  u]xialcs  of Ihc ll:il,i~:](i(~n dalti l,ia a dirccl tillk I(J lhc
:ii]claf~ illc]li:il  IIavigatioll  sys[cli]  a n d  gI(JU IId l)osilioning” syslcnl  is also  Iwi]lf, cx])l(]r  cd,

3.() (: ON(:I,  [ISION”

Sillcc  AVIRIS  f]rs[bccanlc  olxva(i(,r]al  i]) 1989 [lIC AVIRIS  sysIcI~~  tl:tst)ccllli]](lcrgoillg  irlcIcn]c]]tal
itlll)r(~f,c]llcll[s. A  nLIIIIl)Cr o f  Iljcsc i!i~l)]ovct[lc]l[s  tlavc (KCLIIIC(I ill [IIC SCIIS(II  COIIIIX)IICIII  of AVIKIS
l,l(~jc(l,  111 a l l  clt~cs, Lllc [Ilil, cr f(JI l}lcsc nl(~(lif]c:i[io]ls  all(l ll}~gla(lcs tl[t< [II(, qll(ilily  of data  ])tovidc(l  10
(IIC Scictwc  invcs(igalors. ‘1’hc  inlporl:ill[  nmlificalio]ls  ill 1992 aIId 1993 h a v e  hccll  dcsc]ilw(l.

l’lill]~ [IIC I(I c(~]l[i]]~]c  [(~iill])tovc  AVIRIS  ])c,lfo]l ]]:ttlcc[ tlr(~(l~ll IIIC fu[u]c.  }:01 [IIC AVIKIS  scllsor,
si~,llificalll  il]l}~ro},clllc.ills nlay  k actlicvc(l  in llIc focal  ]Ilal Ics, oIIb(MI(i  calit)ta((~r  and pltilfwnl }milltillg
aid Imsili  o]] lc.lcnwlry. IIy }m]suillg  [hcsc improvcn]cn[<  aIKl u])gra(ics,  AVIKIS  w i l l  co]][irluc LO h:ivc HII



.

●

illll)()] laT1l  lolc irl p]oviclirlg  Calil)talcd  inlagi]lg  s}wclrt)nlclcl  dala  10 :cscatcllcrs  KIOSS ll)c. earl}) scimcc
disci]~lillcs,

4.() A(:KN()\!’1,l; l)(; illtN’1’S

‘1’l)is  rcscatch V,,as crrlficd  0111 al lhc .lcl l)lolmlsion  1 ,filmralory,  ~alifo~llia  lrm(ilutc  o f  lcc}ll]ology,  mdcr
co]l([ac[  wi[l] the Natimml  Acrontiu[ics  and Space A(lt~~illis[rati(J]].

}Ic]k,  A, “h401)’1’RAN: A mmlcrak  rcsoluiiotl  nmlcl for 1.OWI’RAN 7“, (;1 ,-’l’K-()] 22, AIG1,, llmmw~lh
A1;II, h4A, 42 pp., 1989

(’III icll, ‘1’lmmas G. , “(krlcll[  lm(rumctlt  Sta[us  of ilic. Airlmnlc  Visil]lc/lrlfra]cd  imaging Spcchol]]c.[et
(AV1 R]S)”, Ihc,c. “J’bird AVIRIS Worksl)ol),  J] ’l, I)ublicfiiio,i  91 -2S, pp. 30?-313, 1991.

[’lllicll, “1’llonlas  G., “AVIRIS:  KCCC],I lrw[rumc]](  h4aill[crl:incc, hlodificaiior]s [id 1992 ]Jcrfo,  n]arlcc”,
I)roc. ‘1’hild Annual  A i r b o r n e  Gcoscicncc W o r k s h o p ,  Jl)l, IJut,lica[im 92-14,  pp. 78-79,  1992.

( i r e . c ] ] ,  Rf,t>cll ()., “lnflighl  ~alibra[ion  (,f AVIKIS  in 1992,  and 1993”, I’IOC.  l:ourlh  AVIRIS  Workstlq),
i]] press,  1993a,

I’(JI (c.], \V. M., “livolulioll  o f  ttlc Ai!lx)r]lc  Visihlc/ll]l_ra]cd  II]lagillg  Spcctron]c~cr  (AVlttIS) };ligt]t and
GroNnd  I)ata  I’Ioccssing  Syslcm”, I)roccc(iings  of S1’lli, Vol.  1298, pp. 1990.

6.() ‘1’ AIII,KS

‘1’ill)l~ 1 .  A\’l RIS l):Ila Clloraclcrislics
SI]II’I’KAI  . WsivclcIIg[h  rall~c 400” 102500” 1)][]

Sat]llJlirLg <= 10 1)111
S]wclf  :{1 rcs]ml]sc  (fv.,lln]) 1() nm ]mmiual
~alitl]srtio]l <: 1 111)1

l{ AI)lohll  JI’t{l(” Radiol]lcll  ic rallgc () 10 maxiltlunl  ltinlbcrli~ill
Salil])li]jg - 1 dli lmisc  rllm
Atm)lu~c. calihratim <~ 7 %
Ir]lra fligl]l  calit)laliol] <z 2 y.

l’tccisiml/]loisc cxccding  hllidl  ./SNR rcquitcl]]crl(
(;},0N41;  IRK” }’ic]d of \,icw, (J’OV) 30 (k’g,lccs  (11 kill)

IIlslanlancoll.  I’ov 1 .() nlrad  (20 m)
~alit~ra~io]l <= ().2 ]I]rad
};ligtl[ Iirlc lcl]~[h— Up 10 [ml 100 knl flight Iincs

~:lblc 2 .  AVIRIS  ol)er;  ]tional (.:llar;tcter  istics
~iNS()}/ ]Illag,cl  lyl)c Wl]iskhoom  SCaIIIICI

CIOSS (rack satnplcs 614 Clcmcllls
ScaII r:ilc 12 scans/scc(md
Ilisl)clsi{)ll },(,uI  gta[i,lp,  s])cc~rolt,cicrs  (A,}),  ~,l))
I)clcclors ??4  clclccl(,rs(3?,64,64,64)  Si &

lr]St,
l>i~i~i~alio]) 1 0  l)ils (])lat,tlcd  12. bits  in 1994)

I) A’I’A IA(’11 ,fl’Y

[)ala  ralc 17 nlt>ils/sccolld
Sl)cclruill  ra[c 7300

spcctrir/sccoll(l
l)ii[a  capicily >10 gigat~y[cs  (>10,()()() k[)~A?)
onhoald  ctilit~r:i[im] Radionlct!ic and spcclral
Posilion & }millting X, Y, 7. ald roll.  l~ilch, y a w
1 luncl)cs -30 pcl  year

l’crfm  IIlalicc nlonil(~ri]lg 48 hours  from ac(]~lisilior]
Archiving OIIC week fl(~m acquisitiorl
Quicklo[Jk  dislrit)ulioll (Aic week flom  acquisilim]
(’alil)ralioll Two  m’ccks  f]ol]l rulucsl
Qua]ily I[ic,]iil,)rillg ]’]ior 10 dislrit]uti(,l}
l)islritl~llio]l ‘1’w(~ weeks from rc>qucsl
}~l]girlcclill~  analysis— lligl]  ])rio]ily  as ]cquircd
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